Background: There is an absence of studies exploring different goal-setting appraches and none which have examined the use of proxy goal-setting by parents for their children. Aim: To explore how proficient parents are in setting health behaviour goals for their children according to SMART (specific, measurable, achievable, realistic and time-framed) goal principles. A secondary aim was to examine associations between goal setting and change in health behaviors. Methods: Participants were parents and children taking part in one of two trials incorporating goal setting. Study 1 (Time2bHealthy) was an online program for parents of preschoolers (n ¼ 36) and Study 2 (HIKCUPS) was a three-arm face-to-face trial examining a parent-centered dietary intervention, (Study2Diet); a child-centered physical activity intervention, (Study2PA); or combination of both (Study2Combo) (n ¼ 83). Goals were coded on five 'SMART' principles. Goals were scored 1 or 0 for each principle (1 indicated the principle was met and 0, not met). The total maximum score for each goal was 5. Mean total goal-score and means for each SMART principle were calculated. Results: Mean (and standard deviation) goal setting scores for Study 1 were 3.84 (0.61), Study2Diet 2.17 (1.33), Study2PA 3.18 (1.45) and Study2-Combo 2.24 (1.30). Goal-scores were significantly higher for Study 1 than Study 2 (p < 0.001). In Study2Diet, goal setting was significantly associated with greater reduction in energy intake (p ¼ 0.019). Conclusions: Goal-scores were highest in Study 1, which used a supported online format for setting goals. Parents were better at setting physical activity goals, but these goals did not translate into improvements in physical activity behavior. Goals set by parents may be useful in energy intake reduction, however further research is required to determine benefits for weight status or physical activity.
Introduction
Population levels of overweight and obesity are internationally high (World Health Organization, 2012) . Since large proportions of children are already overweight or obese by the time they reach middle-childhood, the early years are a critical life stage for health behavior change (Dattilo et al., 2012) . Successful behavior change is underpinned by behavior change theories such as the Social Cognitive Theory (Bandura, 1986 ), a key component of which is goal setting (GS).
Four components have been identified as being important in the GS process, recognizing the need for change, setting the goal, self-monitoring and feedback/ reward (Cullen et al., 2001) , with planning and selfmonitoring described as particularly useful (Locke and Latham, 2002) . Intrinsic value of the goal is also thought to influence successful GS and behavior change (Sebire et al., 2009) . The 'SMART' goal principle (specific, measurable, achievable, realistic and time-framed) developed by Locke and Latham (2002) has been used in a number of behavior-change studies in adults with some success (Kyllo and Landers, 1995; Pearson, 2012) .
There have been few health-behavior-change studies in children that have incorporated GS and the results have been mixed (Shilts et al., 2004a) . A recent review concluded that while GS is widely used in youth health-behavior interventions, there is a need for research to evaluate effectiveness (Locke and Latham, 2013) . A number of studies in children and adolescents have demonstrated positive outcomes in body mass index (BMI) z-score, physical activity (PA) and/ or dietary intake GS, where the children/adolescents set the goals themselves (Cullen et al., 2007; Latif et al., 2011; Shilts et al., 2009; Thompson et al., 2015; White and Skinner, 1988; McDonald and Trost, 2015; Nguyen et al., 2014; Fulkerson et al., 2018) . GS in these studies has taken place in varied contexts, including internet-based (Latif et al., 2011) , as part of a multimedia game (Cullen et al., 2007; Thompson et al., 2015) and as part of a group lesson (Shilts et al., 2009; White and Skinner, 1988) . There have been no studies (to our knowledge) which have compared the use of different GS approaches. Additionally, few studies in children have used SMART-GS and none have examined proxy-goals set by parents for their children.
Given the influence of GS on behavior change and the important role of parents in setting and facilitating such goals, the primary aim of this study was to explore how proficient parents are in setting SMART behavior change goals for their children, comparing two different intervention approaches. Studies that incorporate GS differ in the type of approach used, so it is important to explore the effect of these different approaches. A secondary aim was to explore associations between SMART-GS and change in BMI SDS (standard deviation score), weight, PA, dietary intake or screen-time in response to the interventions.
Materials and methods
Participants for this exploratory study were drawn from two studies carried out in the Universities of Wollongong and Newcastle, NSW, Australia: Time2bHealthy (Study 1) (Jones et al., 2011) and HIKCUPS (Hunter Illawarra Kids Using Parent Support) (Study 2) (Jones et al., 2007; Okely et al., 2010) . These studies were selected as they both involved parents as the main agent of change and utilised SMART goal principles for parents to set 'proxy' goals for their children. The studies were conducted in different settings and used different approaches, allowing comparison of contextual effects. A description of the intervention, theoretical basis and GS context of each study is provided in Table 1. Study 1 was a self-directed online program for parents of preschool children (2-5 years) at risk of overweight (defined as one or more parents having a BMI of >25) (Jones et al., 2011) . The intervention was 10 weeks in duration and contained five modules focusing on aspects of healthy-eating, PA and screen-time. The modules were completed sequentially, and participants gained access to each module after the completion of the previous one. Parents were encouraged to complete one module per fortnight. At the end of each module, parents were asked to create SMART-goals for the target behaviors. Participants were given online instructions on setting a SMART-goal and were provided with feedback after setting each goal and an opportunity to refine it. In the feasibility trial, 36 of the 40 parents involved (90%) recorded goals (Jones et al., 2011) . Study 2 (HIKCUPS) was a 6-month three-arm randomized controlled trial in a group, face-to-face setting for overweight and obese children aged 5.5 to 9.9 years which compared the effectiveness of a parent-focused dietary arm (Study2Diet), a child-centered activity arm (Study2PA), or a combination of both (Study2Combo) (Jones et al., 2007; Okely et al., 2010) . Parents were taught how to set SMART-goals in a group session, which included addressing barriers and recording goals on a goal chart. The level of GS support was less than Study 1 and there was no individual feedback on the goals set or opportunity to refine the goals. Goal charts were available for 91 of the 165 children (55%). Ethical approval for both studies was given by the University of Wollongong Human Research Ethics Committee (HE08/060, HE04/289) and the University of Newcastle Ethics Committee (Health3:7/02) and parents provided informed written consent.
Parents recorded online (Study 1) or handwritten goals (Study 2). All goals were coded by one researcher (AF) using a framework created for this study. The framework was based on the five 'SMART' principles, for example, specific versus non-specific goals were 'we will do activity' (non-specific, coded 0) versus 'we will play cricket' (specific, coded 1). A similar process was applied to the other constructs, for example, measurable and time-framed goals included '.on a Wednesday and Friday after school for 30 minutes' (coded 1) versus '.more often' (coded 0). A total 'SMART' score was then calculated (ranging from 0 to 5). A total mean goal-score, as well as means for each SMART principle, were computed.
A second rater (HG) coded 10% of goals and good to excellent intraclass correlations were achieved for total scores (r ¼ 0.85; confidence interval (CI) 0.78, 0.90; p < 0.001) specific (r ¼ 0.74; CI 0.61, 0.82; p < 0.001) measurable (r ¼ 0.80; CI 0.71, 0.87; p < 0.001) achievable (r ¼ 0.81; CI 0.72, 0.87; p < 0.001) realistic (r ¼ 0.85; CI 0.78, 0.89; p < 0.001) and time-framed (r ¼ 0.78; CI 0.68, 0.85; p < 0.001). In HIKCUPS, 493 goals (56% PA, 40% dietary and 4% mixed) and in Time2bHealthy 314 goals (48% PA/sedentary time-focused and 52% dietary) were included. Sedentary time goals were sometimes embedded in dietary goals (e.g. 'switch the TV off at mealtimes'; coded as diet) and PA goals (e.g. 'watch 1 hour less TV in the afternoon Wed and Fri and play outside instead'; coded as PA). Since goals targeting purely sedentary time were rare, these were included with PA goals. Of the goals, 4% were 'mixed' diet and PA that could not be clearly categorized as one or the other (e.g. 'we're going to eat healthily and exercise more Tuesdays and Thursdays').
Height, weight and waist circumference were measured by trained researchers at baseline and 3 months (Study 1) and baseline and 6 months (Study 2) using standard procedures (Cole et al., 1998) . BMI was calculated and converted to age-and-sex adjusted BMI SDS (National Health Service National Obesity Observatory, 2011).
In study 1, children's PA and dietary behaviors were recorded by parents using questions on dietary intake, Harter (1978) .
PA: physical activity; FMS: fundamental movement skills ; GS: goal-setting; Study2PA: a child-centered physical activity intervention; Study2Diet: a parent-centered dietary intervention; Study2Combo: a combination of both the Study2PA and Study2Diet; SMART: goal-setting principles (specific, measurable, achievable, realistic and time-framed).
activity and screen-time (developed for this study and based on questionnaires previously tested for reliability) (Campbell et al., 2013; Hinkley et al., 2012 Outcomes were assessed at baseline and at 3 months. In Study 2, parents completed a validated 137-item Food Frequency Questionnaire (Watson et al., 2003) . Energy intake was reported as kilojoules per kilogram to standardize for body mass. Children's activity was measured over 8 days using the Actigraph 7164 accelerometer (Actigraph, Pensacola FL, USA). Data were collected in 1-minute epochs and mean counts per minute used as a measure of PA. Children were considered to have valid data if they had worn the monitor for at least 600 minutes per day on at least 4 days. Previous PA studies in children indicate that activity can vary throughout the day; therefore this minimum threshold was used to obtain an accurate representation of activity over the day (Trost et al., 2000) . Activity count thresholds were applied to determine the amount of time spent in moderate-vigorous-intensity physical activity (MVPA) (MVPA threshold ! 3.0 METs; from 6 years ! 614 counts through to 10 years ! 1017 counts) (Cliff et al., 2011) . Outcomes were assessed at baseline and 6 months.
Participant characteristics between Studies 1 and 2 were compared using t tests and chi-square test. Comparisons of SMART-scores between studies were carried out using analysis of variance (ANOVA). Comparison of dietary intake and PA goal-scores were carried out using ANCOVA, adjusting for study, child age and sex. Associations between BMI SDS and GS and behavioral outcomes and GS were examined using linear regression, adjusting for the baseline measure of BMI SDS, energy intake and PA, child age and sex. Analyses were carried out in SPSS version 18 SPSS Inc. 
Results
Participant characteristics are shown in Table 2 . There were significant differences between the two study populations, which were to be expected as participants in Study 1 were preschool-aged children and participants in Study 2 were school-aged children. Participants in Study 1 were significantly younger than participants in Study 2 (age mean difference 5.2 years, 95% CI 4.8, 5.5, p < 0.001). Participants in Study 2 had a higher BMI SDS at baseline (mean difference 2.25, 95% CI 1.98, 2.52, p < 0.001) and followup (mean difference 1.79, 95% CI 1.34, 2.22, p < 0.001) than participants in Study 1. There was also a significant difference in proportion of boys and girls w 2 (p ¼ 0.003).
Goal-setting: can parents set specific, measurable, achievable, realistic and time-framed goals?
Parents provided around eight goals each. Goal-scores are shown in Figure 1 . Totals ranged from a mean of 2.2 (standard deviation (SD) 1.3) in Study2Combo to 3.8 (SD 0.6) (from a possible 5) in Study 1. In Study 1, where guided online goals were set, supported by training and feedback, parents were reasonably good at all aspects of GS except time-framing (scoring ! 0.8 out of 1 for all aspects except time-framed (0.4)). In all arms of Study 2, where parents set goals in a group setting, with less training/feedback provided, parents performed best at setting achievable (0.6-0.7) and realistic goals (0.6-0.7), but scores were lower for specific (0.5-0.7) and measurable (0.3-0.7) aspects and lowest for time-framing (0.1-0.4). Overall, parents were significantly better at setting PA goals and sedentary time goals than diet-related goals. When considering the type of goal set, the mean goal-score for Study 1 for diet was 3.20 (SD 1.26), and for PA was 4.54 (SD 0.72). The mean goalscore for diet for Study 2 was 2.39 (SD 1.44), and for PA was 2.56 (SD 1.70). Parents participating in Study 1 had significantly higher GS scores than parents in Study 2 (p < 0.001, mean difference 1.15, 95% CI 1.00, 1.91).
Simple associations between change in BMI SDS and SMART goal-scores are presented in Table 3 . There were no significant associations between change in BMI SDS and total goal-score in any study. Similarly, there were no significant associations between any of the SMART components and weight change.
In Study2Diet, decrease in energy intake was associated with goal-score. For each additional unit of total goalscore, energy intake was around 18.04 kJÀkg/d lower (95% CI À2.58, À33.51, p ¼ 0.024). Sub-analyses suggested that specific (À88.07 kJÀkg, 95% CI À141.50, À34.65, p ¼ 0.003) measurable (À76.93 kJÀkg, 95% CI À140.57, À13.92, p ¼ 0.02) and time-framed (À4.94 kJÀkg, 95% CI À162.92, À6.97, p ¼ 0.03) dietary intake goals were significantly associated with lower energy intake. Achievable and realistic scores were not significantly associated with energy intake (both p ¼ 0.361). There were no significant associations between GS and either PA or screen-time (Table 3) .
Discussion
To our knowledge, this is the first study to report 'proxy'-GS by parents for their children and the first to compare two different approaches to setting goals, addressing a significant gap in the literature on GS in health-behaviorchange interventions for children. For parents of young children participating in a weight management intervention, an online format with training and feedback resulted in higher SMART goal-scores, compared with a face-toface group-based approach with less goal training. The differences in SMART-GS may have been influenced by a number of factors. For example, there is evidence that where self-assessment precedes GS, there is likely to be a greater commitment and perhaps even better process and quality of GS (Locke and Latham, 2002) . In Study 1, parents were asked first to complete a weekly planner reporting current behavior. Although the extent of selfassessment in Study 1 was not measured, it is likely that the weekly planner activity facilitated the identification of a need for change and may have encouraged planning and self-monitoring -both of which are important steps in successful GS (Locke et al., 1980) .
In Study 1, goals were self-determined (or proxydetermined) but guided and supported online, whereas in Study 2, they were collaborative (i.e. determined in a group setting). In 13 studies in adults that compared the nature of GS, those using self-determined GS generally reported greater weight change (Shilts et al., 2004a) . This is supported by the fact that intrinsic value of the goal is a significant predictor of GS and subsequent behavior change in adults (Sebire et al., 2009 ). The nature of the online format in Study 1 meant that GS was to some extent more guided, Figure 1 . Mean specific, measurable, achievable, realistic and time-framed goal-scores by study means (and standard deviations). Total goal-score was from a total of 5 and SMART constructs were from a total of 1. Study 1: Time2bHealthy online interventions; Study2Diet: HIKCUPS dietary intervention; Study2PA: HIKCUPS physical activity intervention; Study2Combo: HIKCUPS dietary and physical activity intervention; HIKCUPS: a three-arm face-to-face trial examining a parent-centered dietary intervention.
as each component of the SMART-goal framework was outlined for the participants. Guided GS has been proposed as an alternative to intensive collaborative GS. Shilts et al. (2004b) developed an innovative online-guided GS system for adolescents, where an algorithm generates areas where improvement is required; participants then select an area, and a SMART-goal is generated (Shilts et al., 2004b) . This system allows both guidance and selection so that participants feel some autonomy and choose goals of intrinsic value. Whilst the Shilts et al. (2004b) study was designed for adolescents, our results in alignment with their results suggest that a guided format may also be better for parents.
We found that in the Study2Combo, where dietary intake and PA were addressed, there was no significant association between GS and behavior change. In a study examining weight-loss in 132 female university students, reported weight-loss was greater in those who focused on either PA or dietary intake goals, rather than combined goals (Knauper et al., 2005) . Weight reduction was greatest in those who focused on a 'reducing calorie' goal (Knauper et al., 2005) . It may be possible that parents, when setting 'proxy' goals for their children, are less likely to be successful when more than one area of behavior change is focused on at a time. Further research is needed to investigate this.
We found a significant association between goal quality and change in energy intake in response to a dietary intervention; those parents who had higher goal-scores reported significantly greater reductions in their children's energy intake from baseline to 6-month follow-up. GS has been shown to enhance the effects of adult nutrition programs (Cullen et al., 2001 ), but few studies in children have reported GS specifically in relation to children's dietary behavior change and results are mixed. In 473 10-14-year-old boys involved in a two-arm trial aimed at increasing vegetables and fruit juice or increasing activity, internet-based GS and goal attainment were not associated with change (Latif et al., 2011) . GS was associated with greater increase in consumption if availability was high, but if availability was low, intake decreased (Latif et al., 2011) . In another study, attainment of fruit-juice or vegetable goals recorded online by children was associated with an increase in corresponding fruit-juice or vegetable intake in response to intervention, but again, other factors (such as food preference and baseline consumption) mediated this relationship (Cullen et al., 2004) . Another study of childparent dyads found that GS, when accompanied by actionplanning in relation to fruit and vegetable intake resulted in a significant increase in fruit and vegetable intake (Thompson et al., 2015) . Finally, a more recent study which involved GS phone calls resulted in significant improvements to parent self-efficacy in regard to portion sizes for parents of 8-12-year olds and significant reduction in consumption of sugar-sweetened beverages by the child participants (Fulkerson et al., 2018) . Overall, most results indicate that GS enhances dietary changes, aligning with our study findings. When considering the components of SMART dietary intake goals, we found the specific, measurable and timeframed aspects to be the most important. There was a significant association between higher goal-scores for these aspects and reduction in energy intake. There was no significant association between the achievable and realistic aspects and energy intake. This finding complements recent evidence relating to weight goals in adults, which indicates that setting realistic and achievable goals may not be a factor for success and that setting more challenging goals is not detrimental and may indeed result in superior outcomes (Casazza et al., 2013 ).
In the current study, there was no association between GS and PA behavior. Despite there being an association between GS and sporting performance in the literature (Michie et al., 2009) , few studies have focused on childhood. Three studies which have investigated the effects of GS on PA in children and adolescents have reported significant changes in PA outcomes, including aerobic fitness (McDonald and Trost, 2015) and steps (Horne et al., 2009; Lubans et al., 2009) . However, two studies have reported contrasting results. Latif et al. (2011) and Shilts et al. (2009) found no effect on PA. Despite being statistically non-significant (perhaps due to small sample sizes) in both Study 1 and Study2PA, there were large reductions in screen-time (of more 70 minutes per week per unit of GS). Given this trend, it would be worth considering targeting screen-time in future studies. Also, 'pure' sedentary time goals were limited (and therefore combined with dietary intake of PA goals), so effects may have been diluted.
Some limitations need to be considered. First, there was a difference in the age of the child participants between the two studies. Study 1 involved preschool-aged children and study 2 involved school-aged children. However, it was the parent that was responsible for setting and implementing goals in both studies. The ease by which parents set goals for their children may have differed on the basis of their age and may have been a factor in the differences in goal-scores. There was also a difference in the duration of the two studies (10 weeks and 6 months), although both were an appropriate length to detect behavior change (McDonald and Trost, 2015; Cullen et al., 2004) . Validated questionnaires were not used in Study 1 due to the unavailability of appropriate validated measures at the time that the study was conducted. Questions were designed for the study and where possible, measures which had been tested for reliability were used as a basis (Campbell et al., 2013; Hinkley et al., 2012) . Finally, the size of the sample for these studies was relatively small compared with some similar studies (Cullen et al., 2007; Latif et al., 2011; Thompson et al., 2015) , but justified, given the exploratory nature of the study.
This exploratory study was the first to address the ability of parents to set goals for their children and one of few to examine explicitly whether goals were related to behavior change in response to intervention. It is also the first study to compare different approaches to SMART-GS. We found that parents who used a guided online self-determined format, where instructions and individual feedback was provided, achieved higher goal-scores than parents who used a group-based GS approach where less feedback was provided. Overall, parents were better at setting PA than dietary intake goals, yet it was dietary intake goals that were significantly associated with greater reduction in energy intake in one study arm. The findings of this study therefore suggest that 'proxy'-GS by parents is useful to attain health behavior change in their children. The GS approach that is used to support parents in developing goals may also be important. Further research is required to investigate the efficacy of weight status and PA 'proxy'-GS.
